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In this issue of Developmental Cell, Yau et al. (2014) report that degradation of cargo adapters releases yeast
vacuoles and peroxisomes from myosin V (Myo2) and terminates organelle transport from the mother cell to
the bud.ATP-powered trafficking of organelles
and cargoes by motor proteins is essen-
tial for basic biological function and has
been studied extensively in many cell
types, from epithelial cells to neurons.
Motors are known to attach to a diverse
set of membrane cargoes through lipid-
binding adaptor proteins and Rab
GTPases and to transport these cargoes
along microtubules or actin filaments.
The intrinsic polarity of cytoskeletal fila-
ments points motors in the right direction,
but how does a motor know when to drop
its cargo off? By studying the actin motor
myosin V in budding yeast Saccharo-
myces cerevisiae, Yau et al. (2014) from
Lois Weisman’s laboratory demonstrate
in this issue of Developmental Cell that
degradation of cargo adaptors releases
vacuoles and peroxisomes from myosin
V (Myo2) and terminates the transport
process.
Class V myosins are an evolutionarily
conserved group of motor proteins that
transport various cargoes toward the
plus ends of actin filaments. They are
involved in secretory vesicle, peroxisome,
and melanosome distribution in animal
cells and are known to transport a major-
ity of cargoes in yeast cells. Studies of
melanocytes have suggested that myosin
V plays a role in releasing melanosomes
from microtubule motors and tethering
them to the periphery (Wu et al., 1998),
and phosphorylation of the cargo binding
domain of myosin V can induce melano-
some release (Karcher et al., 2001). A
previous study in yeast suggests that
hydrolysis of GTP by an associated Rab
protein can induce release of secretory
vesicles from myosin V during exocytosis
(Donovan and Bretscher, 2012). Yau et al.(2014) have now identified a promising
new mechanism to release vacuoles and
peroxisomes from Myo2, a yeast class V
myosin, during yeast cell division.
Unlike animal cells, in which microtu-
bules play the key role in long-distance
cargo transport, budding yeast transport
a majority of their organelles and mem-
brane cargoes along actin cables with
Myo2. During cell division, Myo2 trans-
ports half of the cytoplasmic organelles
and the vacuole from the mother cell into
the bud. Yau et al. have previously shown
that two vacuolar adaptors, Vac8 and
Vac17, are required for Myo2 to transport
the vacuole to the bud (Ishikawa et al.,
2003; Tang et al., 2006). Vac8 recruits
Vac17 to the vacuole, whereas Cdk1-
mediated phosphorylation of Vac17 re-
cruits Myo2 (Peng and Weisman, 2008).
Myo2 transports part of the vacuole to
the bud, where it is released. Subse-
quently, Myo2 traffics secretory vesicles
to the neck between the mother cell and
the bud. If release of the vacuole from
Myo2 is disrupted, the vacuole is brought
back to the mother-bud neck with Myo2,
providing a clear phenotype.
Vac17 contains a PEST site, a peptide
sequence that is present on proteins
with a short half-life due to degradation
by proteasomes. Recently, it has been
shown that Vac17 turnover is required
for Myo2 release, because the vacuole is
incorrectly targeted to the mother-bud
neck in vac17-DPEST mutants (Eves
et al., 2012). In order to identify regulators
of Vac17 turnover and thus better under-
stand Myo2 cargo release, Yau et al.
(2014) performed a mutagenesis screen
assaying for increased Vac17 levels in a
Vac17-GFP line. This screen identified aDevelopmental Cell 2point mutation in the substrate-binding
domain of the E3 ubiquitin ligase, Dma1.
The authors show that this domain of
Dma1 is required for proper turnover and
localization of Vac17 and the vacuole to
the bud. Furthermore, Dma1 and its
paralog, Dma2, are also required for
proper peroxisome release, suggesting
that Dma1/2might globally regulate cargo
adapters. The authors next demonstrate
that phosphorylation of Vac17 recruits
Dma1 in the presence of Vac8 and
Myo2. Recruitment of Dma1 results in
ubiquitination and degradation of Vac17
in the bud, as shown bywestern blot, fluo-
rescent imaging, and in vitro ubiquitina-
tion assays. Furthermore, mutations in
proteasome components inhibit Vac17
turnover and therefore proper vacuole
release from Myo2.
The identification of this new mecha-
nism of cargo release may provide insight
into studies of myosin V in mammalian
systems. For example, myosin V is
required for synaptic plasticity by trans-
porting AMPA receptors in recycling
endosomes to synaptic sites in den-
dritic spines. Recruitment of myosin V
to AMPA receptors has been carefully
studied and shown to be mediated by
calcium influx and GTP-bound Rab11
(Correia et al., 2008). Loss of this recruit-
ment results in neurons incapable of
synaptic plasticity and long-term potenti-
ation. However, how does myosin V
know when it has reached the synaptic
site? It would be interesting to test
whether ubiquitin ligase is recruited to
recycling endosomes and required for
AMPA receptor release at synapses.
Like Myo2 vacuole transport, this process
may be heavily regulated, and sequential8, March 10, 2014 ª2014 Elsevier Inc. 479
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Previewsphosphorylation or other signals may
represent parallel mechanisms that let
myosin V knowwhen it approaches active
synaptic sites.
Interestingly, the E3 ubiquitin ligase
Highwire is important for maintaining
neuromuscular junctions in Drosophila
(Wu et al., 2005). Could it, like Dma1, be
involved in the release of amyosin V cargo
from the membrane? It would also be
interesting to test whether cargo adaptor
degradation occurs to release microtu-
bule motors, which, like yeast Myo2, are
required for long-distance transport.
In summary, Yau et al. (2014) have
discovered a novel mechanism to re-
lease cargoes from the class V myosin
Myo2 through ubiquitination and pro-
teolytic degradation of adaptor proteins.480 Developmental Cell 28, March 10, 2014 ªThe Dma1 ubiquitin ligase is required to
release more than one class of organelles
from Myo2-based transport, suggesting
that adaptor degradation could be a
general mechanism of cargo release.
Because of its potential for global rele-
vance to the release of any cargo/motor
interaction, this paper deserves a careful
read, and the proposed mechanism
merits further investigation in other bio-
logical systems.REFERENCES
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http://dx.doi.org/10.1016/j.devcel.2014.02.014The function of membrane trafficking duringmitosis has become the focus of increasing interest. In this issue
of Developmental Cell, Hehnly and Doxsey (2014) provide new insight into the role that endosomes play dur-
ing spindle assembly.Proper formation and precise positioning
of the mitotic spindle are critical for suc-
cessful asymmetric cell division. Here,
mitotic spindle assembly initiates in pro-
phase when the centrosomes start nucle-
ating microtubules. Upon nucleation, the
plus-end aster microtubules grow and
extend toward the cell cortex (Lu and
Johnston, 2013). As mitosis continues,
the spindle is positioned by cortical polar-
ity cues so that the cleavage furrow will
bisect the central spindle during cytoki-
nesis. Proper assembly of the spindle is
critical for these events. Although mem-
brane trafficking has been shown to affect
the mitotic spindle and its position in the
cell (Ai et al., 2009; Zhang et al., 2008),
the precise mechanisms regulating these
events are unknown. Work by Hehnlyand Doxsey (2014) in this issue of
Developmental Cell provides insight
into these mechanisms by providing evi-
dence for the requirement of Rab11
endosomes and their contents during
spindle assembly.
Rab11 has primarily been studied as a
regulator of membrane traffic. Rab11 reg-
ulates the recycling of endocytosed pro-
teins to and from the plasma membrane
or Golgi (Grant and Donaldson, 2009).
Although these events have been shown
to occur in numerous cell types and tis-
sues during interphase, the surprise was
that membrane trafficking was also
required during key events in animal cell
mitosis (Albertson et al., 2005). Since
then, numerous studies in animal cells
have documented the importance ofmembrane trafficking during cell division
(Montagnac and Chavrier, 2008).
The Rab11 homolog, RAB-11, was first
shown to be required during cell division
in the Caenorhabditis elegans embryo
(Skop et al., 2001). Subsequently, RAB-
11 was shown to play a role in regulating
aster microtubule size, spindle alignment,
and the dynamic morphology of endo-
plasmic reticulum (ER) during mitosis.
During metaphase, the reduced aster
microtubule size in RAB-11-depleted
embryos prevents many of the plus-end
microtubules from making contact with
the cell cortex, thus leading to spindle
alignment defects. Depletion of RAB-11
also led toERdefects, suggesting thatpro-
teins, which regulate astral microtubule
length, might be processed in the ER and
